1. Introduction
===============

The chief reason for 4.4% of all consultations in general practice is headache ([@b1-epj-09-3912]), it accounts for almost 5% of admissions to hospital ([@b2-epj-09-3912]), and around 20% of neurology outpatient consultations ([@b3-epj-09-3912]). Migraine is a chronic neurological disorder and its characteristics are paroxysmal bouts of headache and associated symptoms which often last between 4--72 hours ([@b4-epj-09-3912]). Occasionally, migraine starts with signs such as the appearance of zigzag lines or stars in the field of vision (indicative of classic migraine) and is accompanied by symptoms such as nausea, vomiting, photophobia and phonophobia during attacks. According to a World Health Organization report, migraine headache is ranked as the 19th most debilitating disorder across the world ([@b5-epj-09-3912]). More than 20% of people worldwide will be affected by migraine at some point in their lives. According to epidemiological studies, approximately 4.5% of the population of Western Europe has suffered from headache on at least 15 days per month. Around 1% of the world's population may have suffered from chronic migraine ([@b7-epj-09-3912]) according to global studies. Chronic migraine is accountable for substantial economic loss on societies ([@b8-epj-09-3912]). According to the WHO Global Burden of Disease figures in 2012, migraine is so common that, even considering the large number of people who simply regard it as an inconvenience, the increasing problem of the disorder has been the reason it is ranked in the top 40 conditions that cause worldwide disability, ranking only behind stroke, meningitis and epilepsy. In the UK, it ranks third behind stroke and dementia, accounting for the annual loss of 230,000 DALYs (Disability-Adjusted Life Years) ([@b9-epj-09-3912]). Its frequency, severity, and impact on quality of life vary widely ([@b10-epj-09-3912]). Earlier studies revealed that given the large amount of associated disability and financial costs to society, headache disorders are considered a public-health concern. Due to the impact that headache disorders have on productive years (late teens to 50s), it is suggested there are enormous financial damages to society -- primarily from lost working hours and reduced productivity. For example, every year in the UK, up to 25 million working- or school-days are lost because of migraine alone. In a previous survey, headache ranked high among reasons for consulting medical practitioners as one-third of total neurological consultations were for headache ([@b11-epj-09-3912]). Specialized training of health professionals is necessary in order to give the appropriate treatment for headache disorders, which requires, accurate diagnosis and recognition of the disorder, suitable treatment process with cost-effective medication, basic lifestyle changes, and patient instruction. Analgesics, anti-emetics, anti-migraine medications, and prophylactic medications are the main classes of medications used for headache disorders ([@b11-epj-09-3912]). A recognized group of drugs which can be used for reducing headache are Non-Steroidal Anti Inflammatory Drugs (NSAIDs) ([@b5-epj-09-3912]). Ibuprofen is one of the widely used NSAIDs ([@b3-epj-09-3912], [@b7-epj-09-3912]), and is an effective inhibitor of cyclooxygenase, resulting in the inhibition of prostaglandin synthesis. According to clinical studies, in the treatment of migraine headache, Ibuprofen provides a more effective headache relief than placebo ([@b7-epj-09-3912]). Ibuprofen 200 and 400 mg are effective in alleviating headache intensity and rendering patients pain-free within 2 hours, the available evidence suggests. With 400 mg dosing, photophobia and phonophobia improved, however, due to the limited data available and the insufficient evidence, more studies are required for the future ([@b3-epj-09-3912]). No studies have yet investigated the effectiveness of Ibuprofen and Lorazepam combination therapy in treating the symptoms of acute migraine attacks. The high prevalence of migraine headaches urges patients and medical professionals to choose the best possible treatment for treating their symptoms. The present study was thus conducted to determine the effectiveness of Ibuprofen and Lorazepam combination therapy in treating the symptoms of acute migraine.

2. Material and Methods
=======================

2.1. Research design and setting
--------------------------------

The present randomized clinical trials study used the pretest-posttest design with three comparison treatments to examine patients presenting to Ayatollah Rouhani Hospital in Babol from March to September 2014 with a diagnosis of acute migraine attacks. The study was conducted on patients with a diagnosis of acute migraine attack who were referred to Ayatollah Rouhani Hospital in Babol, Iran.

2.2. Outcome
------------

The severity of headache was assessed verbally in all three groups before and two hours after the administration of the medications, and a score of zero was given to patients who said they experienced no headaches, 1 to those who experienced a mild headache, 2 to those who experienced a moderate headache and 3 to those who experienced a severe headache ([@b2-epj-09-3912]). A checklist was then used to collect data on other symptoms such as nausea, vomiting, photophobia and phonophobia in all three groups before and two hours after the administration of the medications and in the presence of the researcher.

2.3. Procedures
---------------

After obtaining permission from Babol University of Medical Sciences, 90 patients with an average of two to six attacks per month and an initial diagnosis of migraine based on the International Headache Society (HIS) criteria, were selected through convenience sampling. The study exclusion criteria consisted of being allergic to medications treating the symptoms of acute migraine, having taken Ibuprofen 6 hours prior to the study, having taken Benzodiazepine in the past 24 hours, suffering from secondary headaches and having physical diseases and neurological or psychiatric disorders and also pregnancy and the use of hormonal contraceptives (in women). To eliminate the confounding factors, the groups were matched in terms of age and gender.

2.4. Intervention
-----------------

After briefing participants about the type of intervention employed in the study, written consent was obtained from them and they were then randomly divided into three groups of 30. The first group was administered 200 mg Ibuprofen capsules, the second group 400 mg Ibuprofen capsules and the third group a combination of 200 mg Ibuprofen capsules and 1 mg Lorazepam tablets. The Ibuprofen capsules used in this study were made by Aria Co Pharmaceuticals (Iran) and the Lorazepam tablets by Dr. Obeidi Co Pharmaceuticals (Iran).

2.5. Statistical analysis
-------------------------

Data were analyzed in SPSS-18 (SPSS, Inc., Chicago, IL, USA) using the Mann-Whitney test, the McNemar test, Wilcoxon's test, the NOVA and the Chi-squared test at the significance level of P\<0.05 and power analysis with 30 patients in each group to perform this study was 0.8 (1-β).

2.6. Ethics of research
-----------------------

The Ethics Committee Branch of Tonekabon Islamic Azad University has approved the study design. Participation in the study is voluntary. Each of the study participants were able to recognize and feel themselves and leave without any response. They were required to read the informed consent form and sign if they wished to participate in the study. The patients were advised to report any side effect up to 24 h after medications. To prevent physical and moral losses, the patients were advised to report any side effect up to 24 hours after medications.

3. Results
==========

The mean age of participants was 52±8 years and the condition was more frequent in women (56%). There were no significant differences between the three groups in terms of gender distribution (p=0.38) or mean age (p=0.327). The results obtained, showed that all three treatment regimens reduced the severity of headaches significantly, but that the Ibuprofen and Lorazepam combination therapy led to the lowest mean severity of headache ([Table 1](#t1-epj-09-3912){ref-type="table"}). The pairwise comparison of the groups showed no significant differences between the 200 mg and the 400 mg Ibuprofen groups in their post-intervention severity of headache (p=0.219); however, the combination therapy group had a significantly different post-intervention severity of headache compared to the 200 mg (p=0.001) and the 400 mg Ibuprofen (p=0.001) groups. All three treatment regimens managed to significantly abate nausea and vomiting two hours after administration, but the McNemar test showed a significant difference between the groups. The results showed no significant differences between the 200 mg and the 400 mg Ibuprofen groups in their reduction of nausea and vomiting, while the highest reduction in these symptoms (3.3%) was observed in the combination therapy group. The results of the present study showed that all three treatment regimens reduced photophobia significantly two hours after administration. Also, the results obtained showed no significant differences between the 200 mg and the 400 mg Ibuprofen groups in their reduction of photophobia. However, none of the patients in the combination therapy group reported photophobia any longer. The results of the present study showed that none of the patients in either of the three groups reported phonophobia after the intervention ([Table 2](#t2-epj-09-3912){ref-type="table"}).

4. Discussion
=============

The results of the present study suggest that Ibuprofen can effectively alleviate headache in patients with acute migraine and also that there are no significant differences between 200 mg and 400 mg doses of Ibuprofen in controlling the severity of headache. Codispoti et al. ([@b1-epj-09-3912]) also found no significant differences between 200 mg and 400 mg doses of Ibuprofen in controlling the severity of headache in their study; however, they found that the 400 mg dose of Ibuprofen was more effective in patients with more severe headaches (P\<0.04), which is consistent with the results of other studies. Misra et al. ([@b12-epj-09-3912]) also compared the effectiveness of Rofecoxib and Ibuprofen in the treatment of acute migraine and showed that both were significantly effective in alleviating headache two hours after administration. Diener et al. ([@b7-epj-09-3912]) compared the effectiveness of effervescent Acetylsalicylic Acid (ASA), Sumatriptan, and Ibuprofen in the treatment of acute migraine attacks and showed that the percentage of patients with a headache severity reduced from severe or moderate to mild or non-existent was 52.5% in the case of ASA administration, 60.2% in the case of Ibuprofen administration, 55% in the case of Sumatriptan administration and 3.6% in the case of placebo administration. All treatments were significantly more effective than the administration of placebos (p\<0.001) and no significant differences were observed between the effects produced by effervescent ASA, Ibuprofen and Sumatriptan, which is inconsistent with the results of other studies. For instance, in a study conducted by Goldstein et al. (2006), the rate of recovery from symptoms of acute migraine was significantly higher in the AAC group than in the Ibuprofen group (p\<0.03) ([@b9-epj-09-3912]). In another study, Misra et al. ([@b12-epj-09-3912]) found that treatment with Rizatriptan produced a significantly higher 20-hour recovery from headache compared to treatment with Ibuprofen or placebos. The results of the present study confirmed the higher effectiveness of combination therapy with 200 mg Ibuprofen and 1 mg Lorazepam compared to single-drug treatments with 200 mg or 400 mg Ibuprofen in reducing the severity of headache and other symptoms of acute migraine. Ibuprofen is a non-steroidal anti-inflammatory drug with a mechanism of action that inhibits prostaglandin synthesis through cyclooxygenases ([@b13-epj-09-3912]). Benzodiazepines may have an improved analgesic effect caused by the increased gamma-aminobutyric acid (GABA) activity on the GABA receptors in the dorsal horn of the spinal cord ([@b14-epj-09-3912]). Some researchers believe that benzodiazepines are able to increase the threshold of pain ([@b15-epj-09-3912]), and some others believe that these drugs have analgesic effects, while others believe that they have no effects whatsoever on the pain threshold ([@b16-epj-09-3912]). Doležal and Kršiak ([@b17-epj-09-3912]) investigated the analgesic effects of Ibuprofen and Alprazolam in their experiments on rats and showed that the analgesic effects of Ibuprofen are only slightly enhanced by the simultaneous administration of Alprazolam. In one study, Dionne and Singer investigated the effectiveness of Ibuprofen and Diazepam in the treatment of chronic orofacial muscle pain and showed a significant reduction in the severity of pain with a Diazepam and Ibuprofen combination therapy and also with a single-drug treatment with Diazepam, but no significant reduction with the administration of placebos or with single-drug treatments with Ibuprofen. The analysis of variance attributed the effectiveness of the combination therapy to Diazepam and not to Ibuprofen and these drugs did not reinforce each other's effects ([@b6-epj-09-3912]). Russell et al. ([@b10-epj-09-3912]) studied the effectiveness of treatment with Ibuprofen and Alprazolam in patients with fibrosis and observed a good clinical recovery and pain relief in patients who had been administered both medications. In the present study, Ibuprofen and Lorazepam managed to alleviate pain when administered together. Lorazepam thus appears to enhance the analgesic effects of Ibuprofen. According to the results obtained, all three medications can improve nausea, vomiting, photophobia and phonophobia significantly. However, a combination therapy with Ibuprofen and Lorazepam is much more effective in abating these symptoms. No studies have yet investigated the effectiveness of the concurrent administration of Ibuprofen and Lorazepam in controlling these symptoms; however, combination therapies have been found to be more effective in controlling these symptoms. In one study, Suthisisang et al. ([@b3-epj-09-3912]) showed that the administration of 400 mg doses of Ibuprofen improved photophobia by 30% and phonophobia by 49% (p\<0.001), suggesting significantly better results compared to the results produced with the administration of 200 mg Ibuprofen. In a study conducted by Misra et al., 50% of the patients showed improvements in nausea, vomiting, photophobia and phonophobia with the administration of a 400 mg dose of Ibuprofen ([@b12-epj-09-3912]).

5. Study limitations
====================

The drugs consumed in 3 groups should have been identified by researchers to analyze data and conduct the research. Then blinding would have been possible. Since BZD class drugs like Lorazepam are not efficient enough during the curing process of acute migraine, prescribing Lorazepam exclusively does not seem to fit with the ethics or scientific limitations. For this reason we didn't apply such a group of 30 patients to our study, which can be considered as a limitation.

6. Conclusions
==============

Given the greater effectiveness of combination therapy with Ibuprofen and Lorazepam in alleviating the symptoms of acute migraine compared to single-drug treatments with Ibuprofen, Lorazepam is recommended to be used as a first line treatment for acute migraine. This study is recommended to be repeated with larger sample sizes. A person who uses lorazepam or another benzodiazepine to treat chronic headaches, is in danger of experiencing serious side effects. Drugs such as lorazepam can even cause headaches when taken for long periods. Mixing benzodiazepines with other medications can be dangerous. It is especially dangerous to mix benzodiazepines with opioid pain relievers. When the two drugs are mixed, the effects of both drugs are increased and the chance of overdose is much higher.
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###### 

The severity of headache in the three groups before and after the intervention

  Group                               Occasion   Min   Max   Mean   Median   p-value
  ----------------------------------- ---------- ----- ----- ------ -------- ---------
  200 mg Ibuprofen                    Before     2     3     2.5    3        0.001
  After                               0          3     1.6   2               
  400 mg Ibuprofen                    Before     1     3     2.4    2.5      0.001
  After                               0          2     1.3   2               
  200 mg Ibuprofen + 1 mg Lorazepam   Before     2     3     2.7    3        0.001
  After                               0          3     0.7   1               

###### 

The frequency distribution and percentage of nausea and vomiting, photophobia and phonophobia in the three groups

  Symptoms of headache   Groups; n (%)   p-value                                                                 
  ---------------------- --------------- ----------- ----------- ----------- ----------- ----------- ----------- -------
  Nausea and Vomiting    Before          28 (93.3)   2 (6.7)     29 (96.7)   1 (3.3)     30 (100)    0 (0)       0.001
  After                  7 (23.3)        23 (76.7)   4 (13.3)    26 (86.7)   1 (3.3)     29 (96.7)               
  Photophobia            Before          20 (66.7)   10 (33.3)   19 (63.3)   11 (36.7)   21 (70)     9 (30)      0.001
  After                  3 (10)          27 (90)     2 (6.7)     28 (93.3)   0 (0)       30 (100)                
  Phonophobia            Before          16 (53.3)   14 (46.7)   8 (26.7)    22 (73.3)   10 (33.3)   20 (66.7)   0.001
  After                  0 (0)           30 (100)    0 (0)       30 (100)    0 (0)       30 (100)                
